Contingency management (CM) is an evidence-based intervention that provides tangible rewards as positive reinforcement for biologically confirmed abstinence from substance use. Integrative approaches targeting positive affect regulation could boost the effectiveness of CM by sensitizing individuals to non-drug-related sources of reward and assisting them with effectively managing symptoms of withdrawal. This pilot randomized controlled trial with 21 methamphetamine-using men who have sex with men (MSM) examined the feasibility and accept-abilityofa5-session, positive affect intervention delivered during CM-Affect Regulation Treatment to Enhance Methamphetamine Intervention Success (ARTEMIS). After completing 4 weeks of a 12-week CM program, participants were randomized to receive ARTEMIS+CM (n=12) or CM-only (n=9). Those randomized to receive the ARTEMIS positive affect intervention completed 98% of sessions and reported marginally significant increases in positive affect over the five sessions. In exit interviews with ARTEMIS+CM participants, individuals noted that the positive affect regulation skills increased self-awareness and led to greater engagement in the recovery process.
Introduction
Among men who have sex with men(MSM), there is emerging evidence of a syndemic multiple, overlapping psychosocial health problems that fuel the HIV/AIDS epidemic (Mustanski, Garofalo, Herrick, & Donenberg, 2007; Parsons, Grov, & Golub, 2012; Stall et al., 2003) . Informed by Syndemics Theory (Stall, Friedman, & Catania, 2008) , the experience of social adversity is theorized to potentiate the development of these cooccurring psychosocial health problems including stimulant use, depression, sexual compulsivity, and intimate partner violence (Herrick et al., 2013) . Although the cooccurrenc of syndemic conditions has important implications for HIV/AIDS prevention, stimulant use is independently associated with increased risk for HIV seroconversion among MSM (Koblin et al., 2006; Ostrow et al., 2009) . HIV-positive, stimulant-using MSM are also more likely to report engagingin HIV transmission risk behavior and display elevated HIV viralload, which together increase risk for onward HIV transmission (Carrico et al., 2011; Johnson, Carrico, Chesney, & Morin, 2008; Mayer, Skeer, O'Cleirigh, Goshe, & Safren, 2014) . Taken together, innovative interventions targeting stimulant use have the potential to optimize HIV/AIDS prevention efforts among MSM.
Contingency management (CM) is an evidence-based, behavioral intervention where individuals receive escalating tangible reinforcement for biologically confirmed drug abstinence (Prendergast, Podus, Finney, Greenwell, & Roll, 2006) . Prior research conducted with substance-using MSM has provided some evidence for the efficacy of CM as a standalone intervention. One randomized controlled trial (RCT) with homeless, substancedependent MSM observed a buffering effect of CM over a 12-month follow-up (Reback et al., 2010) . Among those randomized to CM, the proportion of urine samples that were reactive for cocaine, amphetamine, and methamphetamine remained relatively stable over the 12 months. In contrast, control participants who received HIV prevention programming activities displayed substantial increases in the proportion of urine samples that were reactive for these stimulants. These findings lend support to a prior RCT with methamphetamine-dependent MSM where those receiving CM alone or CM in combination with cognitive-behavioral therapy (CBT) were retained longer in treatment and had more consecutive urine samples that were negative for methamphetamine compared to men in CBT alone (Shoptaw et al., 2005) . These initial benefits of CM observed during treatment dissipated over a 12-month follow-up such that all behavioral treatment conditions displayed sustained reductions in methamphetamine use and sexual risk taking. Further research is needed to develop and test novel strategies to boost and extend the effectiveness of CM with methamphetamine-using MSM.
A recent pilot RCT also highlights the potential pitfalls in effectively implementing CM with methamphetamine-using MSM (Menza et al., 2010) . Due to poor participant attendance of CM visits, the CM protocol was modified to collect urine samples twice weekly instead of thrice weekly. Because this provides a window for methamphetamine use to go undetected, contingent reinforcement of stimulant abstinence was subverted. This may partially explain why men receiving CM displayed increases in methamphetamine use over a 6-month follow-up compared to those in an assessment-only control condition. Integrative intervention approaches could assist participants with effectively engaging in thrice weekly urine screening during CM.
Resilience encompasses the social and psychological resources that assist MSM in effectively coping with social adversity (Herrick, Stall, Goldhammer, Egan, & Mayer, 2014) . Consistent with a compensatory model, resilience could directly ameliorate the burden of syndemic conditions and support HIV/AIDS prevention efforts in MSM. In particular, positive affect has been theorized to be an important source of psychological resilience that reinvigorates coping efforts in the midst of chronic stress and builds supportive social networks that assist individuals with managing stressful circumstances (Folkman & Moskowitz, 2000; Fredrickson, 1998) . Lending support to its adaptive significance, positive affect is associated with reduced sexual risk taking behavior in MSM and enhanced HIV disease management (Carrico, Johnson, Colfax, & Moskowitz, 2010; Carrico & Moskowitz, 2014; Mustanski, 2007) . Findings from a recent cross-sectional study with methamphetamine-using MSM also indicate that positive affect is indirectly associated with decreased stimulant use via enhanced cognitive-behavioral change processes and greater abstinence-specific social support (Carrico et al., 2013 ). An intervention designed to increase positive affect could sensitize individuals to non-drug-related sources of reward and assist with managing symptoms of withdrawal (e.g., depression) that contribute to stimulant relapse (Carrico, 2014) . This pilot RCT examined the feasibility and acceptability of a positive affect intervention designed to serve as an adjuvant to CM with methamphetamine-using MSM. Participants were enrolled in a 12-week, community-based CM program in San Francisco that is being implemented as one component of a broader public health response to the intertwined epidemics of methamphetamine use and HIV AIDS Shoptaw et al., 2006; Strona et al., 2006) . Feasibility was examined by determining the degree to which participants engaged in a positive affect intervention delivered concurrently with CM. Acceptability was assessed using exit interviews to characterize the experiences of participants with the positive affect intervention. Finally, preliminary outcomes of this integrative intervention approach were examined over a 6-month follow-up period.
Method Participants and Procedure
Participants were recruited from a community-based, 12-week CM program for methamphetamine-using MSM. All participants completed a run-in period such that they were invited to be screened only after engaging in 4 weeks of CM. At screening, participants were required to meet the following eligibility criteria: (1) identify as male; (2) report having anal sex with a man in the past year; and (3) report using methamphetamine at least weekly on average during the 3 months prior to CM. All of the 21 individuals screened were eligible and willing to participate in a pilot RCT of a positive affect intervention-Affect Regulation Treatment to Enhance Methamphetamine Intervention Success (ARTEMIS). All participants completed aninitial study visit that included informed consent, and study procedures were approved by the Committee on Human Research at the University of California, San Francisco.
After completing a baseline assessment, participants were randomized to receive either a 5-session, individually delivered ARTEMIS positive affect intervention during the remaining 8 weeks of CM (i.e., ARTEMIS+CM) or CM-only. Randomization was accomplished using a computer-based algorithm with randomly permuted block sizes. The randomization algorithm was only accessible to the study data manager. Follow-up assessments were conducted at 2-month post-randomization (i.e., immediately following the conclusion of CM) as well as 3-and 6-month post-randomization. All study assessments were administered via computer. Measures of self-reported substance use and sexual risk taking behavior were completed by participants using audio computer-assisted self-interviewing to enhance reliability and validity (Des Jarlais et al., 1999) . A urine sample was collected at each assessment for on-site toxicology screening. Participants received a $50 pre-loaded debit card for completing each study assessment.
CM Program-Methamphetamine-using MSM enrolled in a community-based CM program completed urine screens thrice weekly and received escalating monetary reinforcement for samples that were non-reactive for methamphetamine. All participants were encouraged to pursue abstinence from methamphetamine and other stimulants during the 12-week CM protocol. Urine sample collection was directly observed by staff. The voucher for the initial methamphetamine-free sample was worth $2.00.Vouchers increased in value by 25 cents for each consecutive methamphetamine-free sample to a maximum of $10.00. Participants earned an $8.50 bonus voucher for every third consecutive methamphetamine-free sample. A rapid reset procedure allowed participants to return to their place in the escalating reinforcement schedule after producing three consecutive urine samples that were non-reactive for methamphetamine. The total possible reinforcement was $330, and participants could choose to receive incentives earned any time during or after the 12-week CM intervention period.
Concurrent with the CM urine screening visits, individuals could participate in a drop-in group that provided social support for continuing to pursue goals for stimulant use reduction or abstinence. Drop-in groups also provided opportunities to facilitate linkage to community-based services including formal substance abuse treatment. After completing the 12 weeks of urine screening visits, individuals were invited to attend aftercare sessions to continue to forge social networks that are supportive of avoiding methamphetamine use and develop relapse prevention plans. Those who completed the 12-week CM program with aftercare were invited to continue attending regular drop-in groups to provide support and mentorship to men who were actively completing the thrice weekly urine screening visits.
ARTEMIS Intervention-ARTEMIS is a multi-component, individually delivered, fivesession intervention targeting positive affect that was adapted from prior clinical research testing the feasibility and acceptability of a positive affect intervention for recently diagnosed HIV-positive persons (Moskowitz et al., 2012) . The original positive affect intervention protocol consists of eight distinct skills: (1) noticing positive events; (2) capitalizing on positive events; (3) gratitude; (4) informal and formal mindfulness; (5) positive reappraisal; (6) personal strengths; (7) attainable goals; and (8) acts of kindness. As shown in Table 1 , adaptationsincluded additional content to optimize delivery of the core positive affect regulation skills with this population and new components designed to facilitate greater engagement in the recovery process (e.g., problem-focused coping skills training). Participants were asked to complete work sheets between sessions to facilitate home practice of the positive affect skills.
Informed by prior research examining the efficacy of mindfulness-based relapse prevention (Bowen et al., 2009 (Bowen et al., , 2014 Witkiewitz, Bowen, Douglas, & Hsu, 2013) , participants also completed meditation exercises during ARTEMIS intervention sessions to further enhance metacognitive awareness and assist individuals in coping more effectively with methamphetamine withdrawal. Meditation exercises were pre-loaded on an iPod shuffle that was given to participants as an incentive to facilitate regular home practice. In exchange for their time and travel expenses, participants received $20 cash for attending each intervention session.
Measures
Positive and Negative Affect-An adapted version of the Differential Emotions Scale (DES) assessed the frequency of positive and negative affect (Izard, 1977) . The DES was modified to include more items assessing positive affect (Fredrickson, Tugade, Waugh, & Larkin, 2003) . Reliability for the 13-item positive affect (Cronbach's α = 0.90) and the 11-item negative affect (Cronbach's α = 0.84) subscales of the DES was acceptable.
Stimulant Use-Participants reported the number of days they used methamphetamine in the past 30 days. Participants also provided a urine sample for on-site toxicology testing (Redicup®; Redwood Toxicology Laboratory, Inc.). Samples that were reactive for methamphetamine or cocaine metabolites (1) were compared to those that were not reactive for these stimulants (0).
Sexual Risk Taking
Behavior-Participants reported the number of anal sex partners in the past 3 months, stratified by whether or not they were feeling the effects of methamphetamine during sexual intercourse. For HIV-negative MSM, sexual risk taking behavior was operationalized as engaging in unprotected anal intercourse, irrespective of the serostatus of the sexual partners. For HIV-positive MSM, sexual risk taking behavior was operationalized as unprotected anal intercourse with HIV-negative or unknown serostatus partners.
Exit Interviews-Immediatelyafterthe2-monthfollow-upassessment, participants randomized to receive ARTEMIS completed an exit interview to examine their experiences with the intervention. During the exit intervention, participants indicated on Likert-type scale from 0 (Not at All) to 10 (Definitely) how likely they would be to recommend the ARTEMIS intervention to a friend who uses methamphetamine.
Data Analysis
Quantitative analyses of data from the pilot RCT were conducted to examine the preliminary outcomes of ARTEMIS+CM. Among those randomized to receive the ARTEMIS intervention, changes in positive and negative affect were examined over the five sessions. Inferential analyses were also conducted to examine unadjusted change over the 6-month follow-up period for each dependent variable, stratified by intervention condition. Analyses were performed with generalized estimating quations (GEE) in SAS 9.3 using the binomial distribution and logit link for the proportion of urine samples that were positive for stimulants and the normal distribution and identity link for all other continuous dependent variables. GEE has been shown to be superior to traditional approaches to analyze repeated measures data (e.g., repeated measures ANOVA), particularly with small samples (Ma, Mazumdar, & Memtsoudis, 2012) . All tests of statistical significance were two-tailed (α < 0.05).Using qualitative data from exit interviews, sample descriptions of the experiences of participants with the ARTEMIS intervention were selected by two members of our team (i.e., AWC and WG) to provide context for quantitative ratings of satisfaction. Because exit interviews were conducted solely for evaluation purposes (Thomas, 2006) , formal qualitative analyses (e.g., thematic analyses) were not conducted.
Results

Enrollment and Follow-up
Participants were enrolled between January 2011 and April 2011. Of the 21 participants randomized, 19 (91%) completed at least one assessment during the 6 months after randomization. Of the two participants lost to follow-up, one ARTEMIS+CM participant was inaccessible because he enrolled in inpatient substance abuse treatment, and one CMonly participant was incarcerated. Follow-up rates at 2-, 3-, and 6-month post-randomization were 17 (81 %), 19 (91 %), and 18 (86 %) respectively.
Demographics and Health Status
The majority of participants were middle-aged (M = 41.1, SD = 9.0) men who described their sexual orientation as predominantly or exclusively gay (n = 15). The sample was multiethnic: 10 Caucasian, 5 African American, 5 Hispanic/Latino, and 1 of multi-cultural heritage. Half of the participants were well educated with 12completingatleast some college, 3were employed at least part time, and 10 reported being homeless in the past year. Half (n = 11) of participants were HIV negative. The 10 HIV-positive participants had been living with HIV/AIDSforanaverageof16.1 (SD = 8.3) years and most (n = 9) were prescribed antiretroviral medications at baseline.
Feasibility and Acceptability of ARTEMIS+CM
The 12 participants randomized to receive the ARTEMIS completed 98 % (59 of 60) scheduled sessions during the eight remaining weeks of CM. On average, participants receiving ARTEMIS reported a marginally significant increase in positive affect across the five-session intervention from a 32.5 (SD = 7.3) at session 1-35.0 (SD = 8.2) at session 5 (B = 2.69, p = .052; Cohen's d = 0.32). There were no significant changes in negative affect from 16.0 (SD = 7.4) at session 1-14.8 (SD = 8.9) at session 5 (B = −0.82, p = .70; Cohen's d = −0.15).
There were no significant differences in urine toxicology results during CM as a function of intervention assignment. Overall, participants provided an average of 30.5 (SD = 6.3) urine samples that were non-reactive for methamphetamine out of 36 possible (85 %). Participants provided an average of 20.7 (SD = 10.7) urine samples in a row that were non-reactive for methamphetamine, which is equivalent to approximately seven weeks of continuous abstinence during CM.
Of the 11 ARTEMIS+CM participants who completed the 2-month follow-up assessment, the average response for recommending ARTEMIS to a friend who uses methamphetamine was 8.7 (SD = 2.2). During exit interviews, participants noted personal benefits derived from the ARTEMIS intervention.
It really clicked, and I was like, 'Wow! This is pleasurable!' and that almost changed like, my whole recovery experience. In the past, in rehabs, it was like, 'You're a bad person.' And this changed it, for some reason. This [intervention] made me more aware that I had a problem, and that it's not just a meth problem; it's an alcohol problem. So, I've started working on some stuff, and I set some goals. This experience steered me the right way. (Caucasian, HIVnegative participant)
Preliminary Outcomes of ARTEMIS+CM
As shown in Table 2 , participants in ARTEMIS+CM reported modest increases in positive affect at two-month post-randomization (B = 4.67, p <.05; Cohen's d = 0.24), but these were not maintained through the 6-month follow-up. In contrast, participants in CM-only reported significant reductions in negative affect immediately at two-month post-randomization (B = −7.69, p < .05; Cohen's d=−0.23) that were not maintained through the 6-month follow-up. No other significant changes in any outcome were observed over the 6-month follow-up.
Discussion
This formative clinical research pilot tested a positive affect intervention that is designed to boost and extend the effectiveness of CM by promoting resilience among methamphetamine-usingMSM.Findingssupportthefeasibilityandacceptabilityof this5-sessionpositiveaffectinterventiondeliveredconcurrently with CM. Participants completed almost all of the scheduled ARTEMIS intervention sessions as well as noted ways in which the positive affect skills enhanced self-awareness and supported the process of recovery.
The most appropriate primary objectives of a pilot RCT are to examine feasibility and acceptability, and there is increasing recognition that a phase II efficacy RCT is necessary to reliably estimate the true direction and magnitude of the effects for a novel intervention (Kraemer, Mintz, Noda, Tinklenberg, & Yesavage, 2006) . Although effect size estimates from pilot studies should be interpreted with caution, participants randomized to receive ARTEMIS+CM reported short-term increases in positive affect that were not sustained over the 6-month follow-up. Consistent with prior RCTs of stress and coping interventions for HIV-positive persons (Antoni et al., 2006; Carrico et al., 2009; Morin et al., 2008) , even short-term increases in positive affect may have important implications for reductions in stimulant use and HIV-related health behavior change (Carrico et al., 2010; Carrico & Moskowitz, 2014; Mustanski, 2007) .
In addition to the small sample size, there were three other major limitations to this pilot RCT. First, participants were enrolled based on self-reported methamphetamine use. Although participants completed a detailed screening process for the CM program and the present pilot RCT, it is plausible that some over-reported methamphetamine use to receive the incentives provided. Second, urine samples were only screened for methamphetamine during CM visits and participants who used other stimulants (e.g., cocaine) still received the incentives as positive reinforcement for abstinence. Third, participants in CM-only received treatment as usual without an attempt to match for facilitator contact time or study incentives that were provided to those randomized to receive ARTEMIS+CM(i.e., cash, an iPod shuffle). Our ongoing phase II RCT of ARTEMIS+CM addresses each of these limitations by enrolling only those with biologically confirmed recent methamphetamine use, distributing CM incentives only for urine screens that are negative for methamphetamine and cocaine metabolites, and providing control participants with identical incentives and comparable contact time with study staff (NCT01926184). Future research should also measure pre-exposure prophylaxis utilization and HIV viral suppression as important biomedical interventions that may mitigate risk of HIV seroconversion or onward transmission in this population.
Taken together, findings from this study indicate that a positive affect intervention delivered during CM with methamphetamine-using MSM is feasible and acceptable. Short-term increases in positive affect following ARTEMIS+CM also provide some of the first evidence that methamphetamine-using MSM may be responsive to interventions designed to build resilience. More definitive clinical research is warranted to examine the efficacy of ARTEMIS+CM with methamphetamine-using MSM. Carrico et al. Page 13 
